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(54) AUTOMATIC FOCUSING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the automatic 
focusing device by which accurate focusing is conducted 
even for an object with a low luminance at a remote 
distance or an object with a low contrast 

SOLUTION: The automatic focusing device has an 
aperture and shutter 102, a focus lens 105, a focus lens 
drive circuit 108, an image pickup element 109, and an 
auxiliary light source 128. Then a system control CPU 
115 compares a luminance signal outputted from the 
image pickup element 109 when the auxiliary light source 
128 lights up the object with a luminance signal 
outputted from the image pickup element 109 when the 
auxiliary light source 128 does not light up the object 
to control the focus lens drive circuit 108. 
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«^#*8RKbfc«foitnBjB2©aHi^aoa*t. ft 

hic^js; l Tmrta 7 * — # x ^ >xmm^- wt. ^sw-r -s 

[M:&92] t&E»2©«iBi#g!:©ai2j©j|BH£tt. 

*^*fe«8wi/&i^r©itt«a}S2ottai#soa*i, ft 
^#*flB*b&v^©*9aB*2©aa#a©ta*t©i6 

[»*]R3] mmf&2 ©ttai^g©m73©ffiK^«. 20 
»^#*»9iixfcp*©maE*2©ttffl*s©ma£, ft 
bfc^n* ©misss 2 ©jaai#g©m73 <t ©it 

-rabS**#mfr^»^ 1 ££4ft©SM£ift£tt. 
[»#JS4] *3?*«l©«tjSC«IMltfT5 7*-*Xl/ 

XBS&*©i. ifrfa^-^xi^xicj^xig^tt 

*t>-rm#*»m-rsjBi©aa^g;t, t&aE%tt£& 
¥aom*«^*»6*^<*:©jMEfc*fo"r«^s«iwr 30 
«>m2©j*m^Ri, *^#*8aw-r*jHw#st. m 

ta7^--*xp>x^«j^©$r*(i«ib. miess 1 ©asm 

isf3L^m<z>mz?& 2 ©Mtti^©©ai7j t ©ffinucMj&b 

TS5t27 *—tix V >XmWj^Sz&MmTZ>fflW¥&t 
[tt&igS] fflESS2©»itti#«©fflrt©ffiHi:tt, 

*^#*jB^b&«f©miBSB2©«iffl^a©ai*t, ft 

^#&MWL&W$©ffiffiSi2©jftHJ^g©ffl;ft£©3g 40 

T?****w«t-r*i!*R4irEa©a»^-j(KgB, 

[«*JS6] »E*2©J|lrliJ#g:©Hi;tj©ttHitt, 

^#:$rM^bfcS$©MI2^2©ttai^©©tti73t, ft 

^■#&mm ht^moymum 2 ©am^s©^ <t ©it 

BeW©»lffl»:K«} 
[0 0 0 1] 

[»w©»-r *»ijitt, ffifi7-f;^*^ 

S»^ilft£«©^#lfK:jR?"S *>©■?**. 50 
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[0 0 0 2] 

[*£*©ftflf] fe*!^^*^^*^^-^^**^ 

© ««j«»*«sy: \zuz>v-> Xffiits £«scfc« i -r * . 

7tU £©<efflrt©ft^#lCttLTft&«*§©j!58j6fc 

[0 0 0 3] £&Httfc«?fMfflW«V>£*»4LED 
*©*»3t*«^#K|«lW-TiS«rs;:i:KJ:0. ft¥ 

♦MiaEfti«<L/Ti»c©^i!ii»fpsffoTv»fc. se.tr 
c©xu y h©/^^->*»tt^#t:i6i^Tajiiesn*j: 

[0 0 0 4] 

Ei»K«8as***«©-t?, av^ianc*5ff^©ev>ft 

CBBflSnr. MrC©Ui»5*SfcJ:oT^-||»fP*ff 
[0 0 0 5] SfcS<Tn> h^X h©<£V>ft^#:£lt 

j^-rs*-&»cfe, tulS©XU >v Hr^StfrWI^lCfce. 

[0006] #»9ittiwaE!iE*©raBj£&w«f *&© 
^fig$nfcfe©T. av^sifcfcs)w^©tev»ft3^«c-^ 

tf 5Ci**Tf€r*e»^jftg«©ffi«&B«fr*. 
[0 0 0 7] 

««. Tis©^^«t-Dxws©sw*^j*-r**>©f 
[0008] (l) w&ftmnmiimMS&fTSy*-* 

XU>Xt. W.~7*—tlXV>X%:®m-tZ>7*-t!X 

u>xmwj^&£> miy*—xxi/>x\z£-DTigm. 
$ nztft^#fgt *«a«#K*»-r ^Ttn^m^e t , 

^}t*^&#S©tfJ^m^ £ft^ffc©»S©?ij^ifo£ 

»**to"r«^*ttUi-r*«i©tttH*afc. mia^m 

SB*#S©Hi*«#^S«[^flc©>lttt*to-r«#ttt 

iwraE»i©*fiia#a©ai*K:«i;TWE7*-*x 

»U *^#*W9ib/t«p©t9IEaS2©}Am#ft©ffl* 

ft^**fiS^bJ5:V^©WflH^2©jftm^R©ta7J 

t<DftM\zttfoi,TMm7*-fjxi'>xmm^§k£ffl 
e. 

[0 0 0 9] (2) M12JS2©tttH¥a©ffl;tr©laW£ 
«> *?**R|?8bft:l*©«H2JS2©«ia¥ft©HJ* 
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£©ss-Tr***s**£-rsiHMe (i) \z.um<D&m& 
[ooio] <3) iiME»2©ttUi#a©tti;tr©*H4: 

t<Difz&z>m&ftWit-rz>mf!& (i) KfB*c©g»^ 

[0 0 11] (4) *9«c«©«!jail**ff 5 7*-* 

gtffc«^&^a©aj?jff ^ &4fi9#on@e©ffiAttjE£ 

3E*¥a©ffl#«#fr&tt^#©JWE 

t, ME^-tfXl^XBl&^asiHflU ffiESSl 

[0 0 12] (5) mfffiSB2©ttfcb^a©m*©*Ili§£ 

n. «^ ; £BgBjLfcB#©Mia^2©ttai^a©ai* 

tt^#*MBUfcW*©flne»2©Hittl*a©ffl2; 
£©^T£3*£4#®<h-r5mrfB (4) i:E*©Si# 

[0 0 13] (6) B5f2^2©ttUl^a©m*©ffiMt 
H. *^*£JHSBbJfcl$©fll|ffi|&2©ttai¥a©ffl:*J 
t. «^f**M9ib&Wl*©a&e*2©ttm*a©ffi*l 30 

toftT*5*s#atr*«iE (4) tciamoasd^- 

[0 0 14] 

[«w©hm©»«] «nE©raHjft * 
«^*»s*^#©iiBE©?is«»j«»S3!ttor»^*tta 

-r-5^1©jftm?a<h**b, ±*©»fEfctt»-r**J 

»*aHMiE* i ©ttui^a^ 6 ©tB^icjs i;tim27 40 

T. ME3t«JC»*a*>6©ffl*«#*»Stt^flc©fl« 

***3-r«^*ttm-r*»2©«iffi#a4:, *^**jh 
wr*jfa«*a*#u. wt2Mffli^a«. A&£itB9i#a 
fcfWfflu *^#*Bg«ufcWf©i»E»2©ttm*a© 
a* t. wwu*:v^©aae3B 2 ©jftaj^a© 
aj* t ©«»££ DTttriE 7 * -# x v >xs&kj#&£ 

[0 0 15] Sfc. *¥#«©«jS[Pfli«ff5 7*-* 
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^i'>xs»?si, 3t«e**ai. #**si^aa* 
6©a#«*&»&tt^#©jME©sflftj«#&*fo'r« 
#*«imT*8i©«itti*a£**ru ^#©»fp*w 
wr*(W»#attWEiB 1 ©«ai*a!6»6©a*Kj6:u 
-raws 7 * -*x >x^«;#a**!i«-r -5 @ 

IT*oT, flBC*«S»*a*»6©ai*«^6*fe^ 

^©js¥s*«^-rm^*Mait-'5^2©ttttj¥a<i:, & 
¥#sj«iH-r*j»9i*a**u HtriEiMw^a«Htrf27 
>XKft#a£*IWU «rE» 1 ©arnica 
©m*icjsi;TittaEjBW¥a**iiib. *^#*jribl 

feS#©mrl5^2©}ftai#a©ai*i:. «^*SJHWUft 
V*P#©iHMEJS 2 ©j*ffl#a©Bi# £©«B8 fc* ETffiffi 
7*-*^^>XB»*a**H9-r*lllfi»MiTr**. 
[0 0 16] |Jffi»»cJ:»3. 38v>£J*fc***l(«©fi 

Hf?f J ?'3>h7X h©e^&¥#K#LTt>iE5t£: 

[0 0 17] #f^»M^*Jg«fc.i:»)Bl9i-r*. 
[0 0 18] 

mmm] *%«©gf!r^&&f^ttft©%s&OT£HS 

[0019] (mi<D$zmm) «t. mm^mvfs.^ 
s*«w©*i©niB0is»iwr*. hi a. *%m<D 

[0 0 2 0] i^©10 1li@Sl/>X, 10 2««0 

ms-z/Tvf-ts.noytmmmmt. 1 0 3«&o;&tf 

^■^y^-Bid^-^. 1 0 4«JS0 J ? > >'-vy^-/j:f 

*K»rrs.*#jRtt»iHiBS, 1 0 staaaE-r****^ 

±lC^€r^*SfcJ6©7*-*Xl/>X» 10 613 
7t-AXl/>Xl 0 5©>Jt7 hfiiB*^ai-r^7* 
K>^5^, 1 0 7li7*-*7l/>XS!l : £- 
^. 1 0 Slit-^ 1 0 74Iil/T7*-*7l/>X 

[0 0 2 1] 109 ««^#a»5©£at3fc**««#fc 

xsi-rsiMt*^. 1 1 0 1 0 9 simps -s- 

#«*I3IS (CtT. TGtaB-T) . 1 1 lttSflkJR^l 
0 9©ai#y-fXB££©£:i£>©CDS[Hlgg J S>A/D^& 
MI'ff 5£*UgJBftlaK^ff£fciMEffi9lEl%. 1 1 2 
«A/D^&2§. 1 13(1^777^^1;, 114B> 
: £ l J©i^f^DRAMO l j7l/7->a»*»t 
•5 /£*&©* ^ 'J 3 > h D 5 T?£> -5. 

[0 0 2 2] 1 1 5 ^r>Xft£*->X^A£fW 
WrSfcie>©-7-f ^D3>hP-7, 1 1 6 tejgfpJtgj 
©fc«6©*^*^7©ttlgS:*fefMI^^. 1 1 
7tt#*7&*«**&»«sf *&«&©*ffas. 118(1 
«»WKl**Jft*.?IflBft'F»SREtty : E<J» 1 1 9H%E 
hiO-f >^-7j-7. 12 0te«^f 
*^7*#K»|«LT#»Ba-^*fPefT5fc«)©*JR 

k 121 «^te-r-5ie^^t©« 
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[0 0 2 3] 1 2 3ttS^X^AK«iE*KA"rSfc«)CO 
^-f>X-f^y^, 1 2 4HAFtAESC!)»KX^>/t 
-fW]ft&frz)fctb<DX-( («T> SWltlH-T) , 

1 2 5 HJHf^^ >/HX-f y f 1 2 4 
ftffiiW^-f y^ 1 (KT> SW2<hfS~T) > 12 6(i 
ifij^-FSRST*^— K^y^ 12 7Hxhn 

1 2 8»4LED**3taafrsM«r3tTf*«, 
[0 0 2 4] ^CtC02<D^D"^v™ hS#BgbT*% 10 

[0 0 2 5] ZZ.T+teAFjjj££:LTMmmi L &t>mt> 

0 1 Tl^'f >7>f 1 2 3 OttiSMl, ONT 
*ft«S 2 0 2 S 2 0 2 TttfESMEfle 1 2 2 CD 

MI^0T*n«S 2 0 3 ^it^ ^ 
5T?ft»nas 2 0 4^xEtfo S 2 0 3TttfEftfflE#l 

2 2<0S*«a*OT*£Z:<!:*»£LTS 2 0 1 ^Ji 20 
»• »fttt»fP*3S«l 1 6Jr*^-rs^XttH^La: 

TfcJ;V\, S 2 0 4T?l47^-*Xl/>Xl0 5S»Jt 
';HfflW^ftt§o S2O5THSW10«i 
ONT*WiS 2 0 7^I^ ^"C&ttnfi 
S 2 0 6^jfltf. S2 0 6TIW<>X<7fl23O 

oNT?*nas 2 0 5^ t ^t&^nH 

s 2 o 1 -Mttn 

[0 0 2 6] S 2 0 7Tliftffi-rSH3 l3T7D-f 
McLjfca^T?*— #Xlx>Xl 0 SSffiBrT 30 
5. S2 10TttSW2©ttiSK^ ONtfetlSS 

2 10^, -t^Tft^nKS 2 0 9^IO, S 2 0 9 7? 
ttSWlCOttlB&SI'^ ON7?«n«S 2 0 8^vJi*, 
^"e&WUSS 2 0 S2 10TliH5lC* 
f^D-^^- ht-Lfc^oTMj^SjfP^fr^o S2 1 
1TI«M*12 2©MISI^ Mi^Ot* 
tl«S2 0 3^Jt*, f5T&ltntfS 2 1 2 fc«tr. 
S2 12T(iSW20^i^ ONT?fcW-tttiS 2 

o 9 ^jttr, 

[0 0 2 7] ^3te, H2©XTy/S 2 0 7 \Z&\f& 40 

[0 0 2 8] tf^fy^S 3 0 l^Miif 1 0 9 
©tfirt«#*&*^#J*«*Wffi?--5. S 3 0 2TSS 

3 0 lTfffWbfc«^»flE*«^ffl[K±*^^*ifcK 

u ^fffiffigJi±ifa&n«s 3 i 2^m&, ^v-cunn 

HS 3 0 3^IO o S 3 0 3ttt7t-*XI/>X10 
[0 0 2 9] S 3 0 4Ttt«»*f 1 0 9 


> #i¥9- 3 12 7 9 7 
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iTS. S 3 0 STrteS 3 0 4T»ffibjfcft^fl:J¥ftY 

off s;^77^^u i i 3icfs«-r£. S 3 0 6™ 

1 2 8 &j£*rr*. S 3 0 7 TteS^iff^ 1 0 9 
ff*<Z>tt2p#»(gfcYo. i-T^o S 3 0 8THS 3 0 7T? 

-r^>. s 3 o 9 -cas 305, s 3 o 8 T-^n^nisti 

LfeYo F F , YohOSA Y^ffffi-r^o £©fl#, 
AY = Y ok -Yoff 

[0 0 3 0] S 3 1 3 0 9TSUJl/fcA Y*f 

je«£tt*EU Br)feIH±S:6«S3 1 2^Jt*. ^5 
TfeJttltf S 3 1 1 ^Jttr. S 3 1 1 Tktfc&Ktft 1 2 8 
feilMTTS. S 3 1 2Ttt&ffl-TSH4C!>:7D— — 

[0 0 3 1] S 3 0 9 IC*3V>T* Y 0FF , Y 0 n<DM£W 

Y = Yfl K / Yo F F 

tu y ' ^mfem c^pfs 3 1 2oe— ^^ai^ff 
[0032] m^mmzs>^>mm<Dmm^^mm~r 

«THi<0*6?JMbT7t-*XSIflSfToT^§, 

ytiflmiMZi^tmmv* 7*-*xi/>xio5s»s 

[0 0 3 3] B4WU H3©Xf7^S 3 1 2 K^tt^ 

[0 0 3 4] if^f y^S40 lT?l47*-*^l/> 
XI 0 5 &7,**>ffit&&S\Z&m-?Z>. ZZ-T*l$X* 

chf^o S 4 0 2 Ti4Mi?tf i i 7 ^ » 1/ >X 1 

o s^&g^fztrr^o 7*-*7i/>xio5©tti 

[0 0 3 5] S 4 0 3Ti4I/>XSl^X^t>K7fi 

m\z%>z>fci* ^T^fiT^n«s4 o 5-v, 

&lt*U£S 4 0 4-\jtt?„ C^THX*t>^7et^ 

a'j^Htc^^^sjfiiSgic^-r^feo^'r^c s 4 0 
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[0 0 3 6] S 4 0 STfttS 4 0 2 TIB«UfclfcSff« 
fii^ttfflt^o S 4 0 6-CttS 4 0 5t?ffitebfc, & 

[0 0 3 7] H5lt ^2ICi5tt&X^:/S 210© 

[o o 3 8] ^fxr^ys 5 0 1 T«^#jW&&«95fe 10 
*r^c S 5 0 2THS50 1 TWffib&a^fWWflEKjS 

cxaftn^ i o 9^<Dmyt*fT?* S 5 0 3t?ns» 
*fi o 9oa/jy<xi»*^A/Dse«fflfcff5#« 

»«L8fti!ftff3- S 5 0 4T?ttffi««iailI»l 1 1 
6©7^-ny«#*A/<D«ftigl 1 2£fflV>T^>^ 

)im^\z^m-rz> 0 s 5 0 5 twa/d^sis 112^ 

b^a^T^^^U ^> hn-7 1 1 4£:^bT/\* 
^77^'JH3^TOlMt^ S 5 0 6TTU 
Ay^r^U l l 3rt£>5*— ^S^Ur^hD — 5 
1 1 4, EefflEfle-f >^-^x-X 12 1 ^IT*^ 20 

[0 0 3 9] W±|ftBJbfcJ:ptC$(Iffll^ff VZ.£\Z£ 

[0 0 4 0] (»2©*Jfi«) ^Ctra<Tn>h^Xh 

[0 0 4 1] ^KOHlfiaitraftKS^^^ICffl^fc 30 

n— — H^bfcA^TftHBSfrVv X^:/S2 0 
7 ©A F«rf^(C*^TH 6 ©tj-^-^^tifttf. 
[0 0 4 2] H6lt H2tC45WSS 2 0 7C0AFftfP 

Xl^>Xl 0 5 *X**>B8ttffi«l£»Srr5. £dT 

>X1 0 5CDffiB£8B1ftT 7t-*71/>Xl0 5 
Of4M^m^7^-^^l/>XK[I!; : E-^ 1 0 7tCX 40 

■fey nfta^eoffljtffietUTttffisns. S603 

)R7ffi»^*tl«S 6 0 5^ ftttn^S 6 0 4-v 

iasajcaK^f st>©frs. S 6 0 4tii7t-*7i/ 

>Xl 0 5*WKrUT5ifi*fpI-vHr«*«i36^'r. 
[0 0 4 3] S 6 0 5TttS 6 0 2-etHfgbfc^»flS 
fi^ + Oft^cfflT.As ^ttat^c S 6 0 6TBS 6 0 50 
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2TfE*Lfcjft^W«ffl04>0*/h«T 1II ^ttffi-T 
-5, S 6 0 7TttS 6 0 5, S 6 0 6 Tttffi bfc^SS 

A T = Tiai -T.,« 

t-f*. S 6 0 8T?«S 6 0 7T?^ffiLifcAT 1 i:ff^flS 
tSitttU J9ifeK&L±fce>S 6 0 9^. l^T&ttn 
fc£S 6 1 l'viitf. S 6 0 9TtSS 6 0 5Tttaibfe^ 

0 5 ©{fcgSttfflf -5. S 6 1 0 T« S 6 0 9 Tiftiil b 
jtftS^:?* — *^1/>X1 0 5&&W]-fZ>. S6 11 
Trtt«ET « B 7 © 7 o — 5=- v - h L T«g&^ 

1 2 8©KW3te©^aj£fr3. 

[0 0 4 4] i7ll 0 6©Xr7yS 6 11 

[0 0 4 5] $f^f»^S 7 0 #7.U-> 

x i o 5 s»f3t{i«^s!»r*. z<Dm<z>ffi7£&mi$m 

S 7 0 2 -Cttftflt* 1 ? 1 0 9 ©a*«^*»6*^flc|Ml 

^gcai-r^. i©B#cote^^)s^$Y. FF t-r*. S7 

0 3TIJS 7 0 2 T'^tb b ft«?#)KY, F F £ A* y 7 
r^t'J 1 1 3 KHHttf-S. S 7 0 4T«Mai7 l ei 2 8 
£,**rr3. S 7 0 5 TteS&Ml 1 ? 1 1 0 9 0fflMtii» 

S*Yo»t-r^. S 7 0 6THS7 0 5T»tKUc«E¥ 

Y 0 ,^^77^*01 13 K«H«rr *. s 7 0 

7THS 7 0 3, S 7 0 6T^n-e-*nfStiL^:Y, FF „ 
AY = Y., -Y, PF 

t-r*. 

[0 0 4 6] S 7 0 8tliS 7 0 7tiaiUcAY^ 
JfcttttfcttU Br£ffi£U:tt5KS7 1 O^ift^ to 

■vuvttuxs 7 0 9^iitr. s 7 0 2 8 

fctfOTTS. S 7 1 OT«t9f2©0 4©7O— 5=-v— h 
[0 0 4 7] S 7 0 7JCi3V^T> Y 0FF , Yd, ©M$:3¥ 

tub*:**. ssof^«3 0Ktfc*j|tmbT%>Ai». ^e-©* 
£\ 

Y = Yo k / Yo f p 

£U Y' £Bfi£ffi ©B#S 7 1 0©bf-:J7&ffl£fT 
5. 

[0 0 4 8] SV>iEgil;:&-5n>h7X hofiv^t?* 

^fiVJiHtSnfcl&ca 1 ©£j£OT£IPItitg>lMfl|£ 
f?5. C©Bf^l©*JS^TUiBabfcJ;5lC. ttSlTfe© 
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[0049] ^m<Dm2(Dmmmx^ z.<D&&mm 

u yi—tjxuyxi o 5&ffii£{iLW (z\z\-&-£mffi. 
sot) wsrx^jaatbfcw^tiswfiLft: 

[0 0 5 0] fflmv>M6RZfm7 <D7U— h\ZV 
fc3»»-3TAF»f^*ff5Jli:KJ:0. SB 1 <t H 

[0 0 5 1] 

[58WO»*3 BLhRiJiLfc.fc'SK:, #»JiK.fctttf. 
*. 

[HSOHW&SQ] 

[01] ^^©JBlOlllfiOTSffifflbfcmT*^^ 

mtzmft&^-fyn-?-*- h-e&s. 

[0 3] 0 2K43tf£^T#;<^©AF8lj{££^T:7 

[04] g 3 If-? ftffl4^t7 D-f t- 

h-V&Z. 30 
[0 5] H2K*»t*pIfll©E«»fP**-r7P-^- 

•V— h-e&s. 

[0 6] *»W©3B2©IO(SiW*«fflbfc* ; F*^5 
©AFSjff 7D- 

[07] Hec^wswarattsftHftmtw-r^p-? 1 
[0 8] ii»Hffirt«:*»t«a!irexu7*BBwr*H 
[«F^©R9i] 

1 0 1 mfev>x 40 
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10 2 «D;fttf3'*y^-fc2©3K**!W«8' 
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